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(Elola﻿ and﻿ Oskoz,﻿ 2010);﻿ and﻿ what﻿ are﻿ university﻿ students’﻿ conception﻿ of﻿ OCW﻿ (Limbu﻿ and﻿
Markauskaite,﻿2015).﻿However,﻿academics﻿who﻿attempt﻿to﻿embrace﻿Online﻿Collaborative﻿Writing﻿
79
International Journal of Distance Education Technologies
Volume 15 • Issue 4 • October-December 2017
80
(OCW)﻿in﻿their﻿teaching﻿often﻿report﻿challenges﻿that﻿result﻿in﻿less﻿positive﻿student﻿engagement﻿or﻿




























interfaces﻿ (API)﻿ to﻿ access﻿ this﻿ information﻿ programmatically.﻿ In﻿ addition,﻿ Google﻿ Docs﻿ has﻿ the﻿
advantage﻿of﻿supporting﻿easy﻿system﻿integration﻿and﻿synchronous﻿collaborative﻿writing﻿and﻿it﻿has﻿
















collects﻿ behavioral﻿ data﻿ of﻿ users’﻿ collaborative﻿ writing,﻿ estimates﻿ the﻿ level﻿ of﻿ engagement,﻿ and﻿
generates﻿ two﻿ types﻿ of﻿ visualizations,﻿ visualization﻿ for﻿ formative﻿ feedback﻿ and﻿ visualization﻿ for﻿
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Researchers﻿ have﻿ investigated﻿ how﻿ people﻿ collaboratively﻿ write﻿ the﻿ document﻿ (Posner﻿ and﻿
Baecker,﻿1992;﻿Sharples,﻿1993).﻿Sharples﻿et﻿al.﻿(1993)﻿studied﻿two﻿types﻿of﻿collaborative﻿writing﻿



















2.2. online Collaborative Learning and Writing Environment
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reporting﻿ data﻿ about﻿ learners﻿ and﻿ their﻿ contexts,﻿ for﻿ purposes﻿ of﻿ understanding﻿ and﻿ optimizing﻿
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4. ENGAGEMENT MEASUREMENT ALGoRITHM AND VISUALIZATIoNS
Due﻿to﻿the﻿complexity﻿of﻿the﻿data﻿captured﻿during﻿the﻿writing﻿activity,﻿it﻿is﻿challenging﻿to﻿produce﻿












the﻿ system﻿generates﻿more﻿consecutive﻿ revisions;﻿otherwise,﻿ the﻿ system﻿produces﻿ less﻿document﻿
revisions.﻿In﻿the﻿previous﻿study﻿(Liu﻿et﻿al.,﻿2013),﻿we﻿have﻿proposed﻿two﻿engagement﻿algorithms,﻿









Figure 1. Cooperpad system architecture
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Figure 2. Intensity-based engagement measurement algorithm
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For﻿example,﻿(30s,﻿1)﻿means﻿that﻿if﻿the﻿time﻿interval﻿between﻿adjacent﻿revisions﻿is﻿greater﻿than﻿0﻿


















4.2. Writing Behavior Detection
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Table 1. Regular expression used in changeset for writing behavior detection




Figure 3. Engagement intensity bar
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Figure 4. Group engagement ranking chart
Figure 5. Group member engagement contribution pie chart
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5.1. Study 1: Writing a Project Proposal













Figure 6. Writing behavior pattern chart
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Figure 7. A screenshot of collaborative writing on a project proposal in the Cooperpad
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5.2. Study 2: Writing Tutorial Discussion Answers
5.2.1. Participants and Procedure
A﻿total﻿of﻿35﻿university﻿students﻿participated﻿(male:﻿24﻿and﻿female:﻿11)﻿and﻿those﻿student﻿participants﻿
were﻿second﻿year﻿software﻿engineering﻿students﻿(age﻿between﻿19﻿and﻿20),﻿who﻿came﻿from﻿System﻿
Table 2. Dataset description
Collaborative 
Writing Task Num.of Groups Num.of Students
Ave. Num. of 
Persons Per Group
Ave. Num. of Words 
Per Group
Project﻿Proposal 12             41 3.42 1290.78
Table 3. Evaluation of visualization for writing a project proposal
Quality Measure
Formative Feedback Summative Feedback
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For﻿ the﻿ summative﻿ feedback,﻿ the﻿ average﻿ scores﻿ for﻿ GMECPC﻿ and﻿ WBPC﻿ in﻿ QM﻿ 1﻿ were﻿
above﻿4,﻿indicating﻿those﻿participants﻿agreed﻿with﻿what﻿the﻿visualization﻿are﻿showing.﻿The﻿average﻿
scores﻿for﻿GMECPC﻿was﻿just﻿3.03,﻿indicating﻿that﻿those﻿participants﻿keep﻿neutral﻿opinion﻿about﻿the﻿
Table 4. Pearson Correlation between Student Engagement and Scores for the project proposal assignment
Group Engagement
Score .53﻿(n=12)﻿p﻿<﻿0.05




Groups Num. of Students
Ave. Num. of 
Persons Per Group
Ave. Num. of Words 
Per Group
Tutorial﻿Discussion 7 35 5 892
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For﻿example,﻿ “it is more effective to finish the task”.﻿ “It does not have location limitations, 
everyone can easily contribute to the discussion. “Compared with traditional tutorial discussion, 
this way to discussion is more organized and effective since you can directly write and share your 
thoughts with your team mates and the discussion results are clearer.”
Secondly,﻿the﻿visualization﻿helps﻿them﻿get﻿more﻿engaged﻿in﻿the﻿task.




Table 6. Evaluation of visualization for working on tutorial discussion
Quality Measure
Formative Feedback Summative Feedback
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For﻿example,﻿it provides equal opportunity for everyone to express their ideas through writing 
the answers on the Cooperpad during the joint writing, which is particularly true for those students 



































we﻿will﻿ investigate﻿ the﻿ technological﻿and﻿social﻿awareness﻿further:﻿how﻿the﻿ tool﻿facilitates﻿social﻿
awarenesses﻿and﻿to﻿what﻿level.
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